Standard Setting for Assessment of Basic Medical Science Modules  by M, Nabishah et al.
Available online at www.sciencedirect.com
doi:10.1016/j.sbspro.2011.05.017
Procedia Social and Behavioral Sciences 18 (2011) 118–121
Kongres Pengajaran dan Pembelajaran UKM, 2010 
Standard Setting for Assessment of Basic Medical Science Modules  
Nabishah Ma*, Nasri ABa, Salam Aa, Ima Nirwana Sb 
aFaculty of Medicine, Universiti Kebangsaan Malaysia, Jalan Yaacob Latif, 56000 Cheras, Kuala Lumpur. Malaysia 
bFaculty of Medicine, Universiti Kebangsaan Malaysia, 50300 Jalan Raja Muda Abd. Aziz, 50300 Kuala Lumpur, Malaysia 
Received date here; revised date here; accepted date here 
Abstract 
Standard setting in examination is the procedure to determine the passing score. Evidence from the literature showed that the 
practice of taking a 50% mark as the cut off point differentiating passes and failures is not defensible. The objective of this paper 
is to highlight the standard setting methodology in determining the pass or fail scores in the assessment of basic medical science 
module of undergraduate medical programme at the Universiti Kebangsaan Malaysia. The results showed that the cut score 
values varied according to the method of assessment. The multiple choice question (MCQ) cut scores generated from the 
standard setting exercise were consistently lower than 50% score in all modules whilst the modified essay question (MEQ) cut 
score were generally higher than 50%. Generally, the cut scores generated by standard setting were reasonable; however, there 
were also cut scores generated that were either too low or too high. We conclude that it is feasible to conduct the standard setting 
procedures though it is rather tedious and time consuming. However, it requires training and more practice to obtain reliable and 
realistic results.   
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1. Introduction 
Standard setting in examination is the procedure to determine the passing score; the value that differentiate the 
competent from the non-competent. Generally the standard can be classified as relative (norm-referenced) or 
absolute (criterion-referenced). The relative standards identify a group of passing and failing examinees relative to 
the performance of some well-defined group; the passing score or standard will depend on the performance of the 
specific group tested. Absolute standards are based on a predetermined level of competency that does not depend on 
the performance of the group (Downing et al. 2006). Absolute standards are most appropriate for high stake 
examinations, particularly in the medical profession where the test is to differentiate the competent from the non-
competent. 
The appropriate set of standards for an assessment will pass those students who are truly competent; therefore, 
setting an appropriate standard for an examination is critical. Ideally, it should be carried out by the content expert 
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who has vast experience in dealing with different categories of students. The experience they have will enable them 
to differentiate not only the passes and failures, but more importantly they will be able to characterize the borderline 
students. The borderline students are typically students whom we are not sure whether to pass or to fail due to our 
uncertainty of the adequacy of their knowledge and skills in making effective clinical judgments (Searle  2000). 
There are various methods of standard setting in students’ assessment described in the literature. The commonly 
used methods are the Nedelsky’s and the Modified Angoff method.  The Nedelsky’s method is used to estimate the 
cut score of objective questions such as MCQ, for example one best answer (OBA) and extended matching question 
(EMQ). In this method the judges go through the questions and identify and eliminate the answers that a borderline 
student would be able to recognize as wrong (Zieky and Perie 2006). The total score for the test is obtained by 
addition of the scores for each item. The judges mark for each item of MCQ, that a minimally competent person 
should be able to eliminate from consideration in selecting the correct response; assuming that the minimally 
competent student would then have an equal chance of guessing the correct answer from the remaining options. For 
example, if two choices within a question of five-item multiple choices were eliminated, the reciprocal of the three 
remaining choices would be one third which is called the Nedelsky value. The average of all of the judges' scores 
over all of the items within the module question paper give rise to the probable standard or cut score of a minimally 
qualified candidate.  
The Modified Angoff method (Angoff 1971) of standard setting addresses the issues of the borderline students. It 
is used to estimate the standard or cut score of passing in subjective questions such as MEQ and objective structured 
practical examination (OSPE). In this method all judges were provided with the answer scheme of each question. 
The judges read each question assigned to them and set a score to each section of question corresponding to the 
borderline student’s expected response. The total score from each judge became the score that a borderline student 
might get. The mean score of all the judges’ scores of a particular question becomes the minimally acceptable 
borderline score for that question. The sum borderline scores for all the questions become the standard passing 
score.  
The objective of this paper is to highlight the standard setting methodology in determining the pass or fail scores 
in the assessment of basic medical sciences modules of the first semester  of year 1 in the Universiti Kebangsaan 
Malaysia (UKM) undergraduate medical program. 
2. Methodology 
There are 4 basic sciences modules taught and assessed during the first semester of year 1 UKM undergraduate 
medical program. The modules are cellular biomolecules, tissues of the body, membrane and receptors, and human 
genetics. There are 200 UKM students enrolled every year and there are four basic sciences modules taught in each 
semester. Each of these modules is assessed through an end-module examination and end-semester examination at 
the end of semester using multiple choice questions (MCQ) of one best answer (OBA) type and extended matching 
question (EMQ) type, modified essay question (MEQ) and objective structured practical examination (OSPE). The 
students are also assessed based on their performance in problem-based learning (PBL) in each module. There are 3 
to 4 problem based learning cases conducted in each module.   
The weightage of end-module examination, PBL performance and end-semester examination were 20%, 10% 
and 70% respectively. In this paper reported all of the four modules conducted in semester 1 of the curriculum 
namely Cellular Biomolecules, Tissues of Body, Membrane and Receptors  and Human Genetics. The cut score of 
all semester 1 module of 2009-2010 academic sessions were studied. The Nedelsky’s and Modified Angoff method 
of standard setting were used to set the standard and the results were analysed. The judges were selected by head of 
module and from those involved in the teaching of that particular module.  Usually  5 to 7 judges  were involved for 
each module. 
3. Results 
Table 1 shows the different assessment component, weightage and number of various questions used for the 
assessment of basic medical sciences modules. Evaluation during PBL session and end of module test contribute to 
30% of continuous assessment. The assessment blue print of each module was determined at the beginning of each 
semester. The number of questions for each method of assessment are shown in the table below.  
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Table1. The distribution of assessment components, weightage and number of questions used for the assessment of basic medical sciences 
modules in semester 1 of undergraduate medical  program  
 
 Continuous Assessment End of Semester Examination 
 Number 
PBL cases 
OBA EMQ MEQ OSPE OBA EMQ MEQ OSPE 
Cellular Biomolecule 3 12 1 2 0 20 20 4 5 
 
Tissues of Body 
 
3 15 15 1 0 20 24 4 12 
Membrane & Receptor 
 
3 20 24 4 0 31 15 4 0 
Human Genetics 
 
3 10 10 1 0 20 20 3 4 
 
 
Table 2 shows the cut scores generated by the different standard setting methods. The scores generated by 
Nedelsky’s method for OBA were consistently lower than 50%. On the other hand the scores generated by the 
Angoff method for MEQ were generally higher than 50%. 
 
Table 2. Detail cut scores generated via standard setting procedures of Nedelsky’s   for  OBA and EMQ, and Angoff for MEQ and OSPE. Values 
in the parenthesis are the maximum score for each item 
 
 
 
Score derived from continuous 
assessment 
Score derived from end of semester 
examination 
Total  cut 
score 
Basic Medical 
 Sciences Modules 
PBL End of module 
examination using OBA, 
EMQ and MEQ 
OBA EMQ MEQ OSPE  
Cellular 
Biomolecule 
7.6 
(10) 
10.09 
(20) 
4.45 
(11) 
7.13 
(14) 
16.17 
(25) 
9.84 
(20) 
47.09 
 
Tissues of 
Body 
5 
(10) 
10.64 
(20) 
11.9 
(23.8) 
6.48 
(11.2) 
20.7 
(35) 
- 
55.83 
 
Membrane & 
Receptor 
5 
(10) 
13.6 
(20) 
6.06 
(15) 
6.78 
(15) 
16.98 
(30) 
- 
 
57.59 
 
Human Genetics 
5 
(10) 
8.5 
(20) 
6.8 
(15) 
7.4 
(15) 
12.8 
(30) 
5 
(10) 
48.32 
4. Discussion 
There is no gold standard in selecting the method of standard setting. The choice is dependent on the purpose of 
the examination, availability of content experts and practicality.   
The results show that the scores generated by Nedelsky’s method for OBA were consistently lower than 50% 
(Table 2). On the other hand, scores generated by the Angoff method for MEQ were generally higher than 50%. 
These differences were significant. The score cut for MEQ for all modules were above 50% of the maximum scores. 
For PBL, a score of 5 which corresponds to 50% of the maximum mark was taken as the cut score when the 
standard setting procedure were not carried out by the module.  
The cut scores obtained from the standard setting exercise in this study varied widely. Ronald et al (1991) argued 
that the criterion-group approach to setting the passing score is defensible and more stable as compared to the norm- 
reference approach. The credibility of the results of any standard setting exercise will be enhanced if the method 
produces standards that are consistent with the purpose of the test and based on expert judgement and informed by 
data about the examinees (Norcini 2003). In this study, the judges were the faculty members representing the 
respective modules. Generally they are the content experts, however since the curriculum is integrated, the module 
members and hence the judges were from various disciplines. The judges may have difficulty trying to predict the 
answers of borderline students in the areas that were not their area of expertise. For example, the anatomist might 
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find it difficult the make the judgment on physiology questions and vice versa. The number of judges ranged from 6-
8, although some modules members voice concern about having difficulty to get the minimum number of judges to 
conduct the standard setting exercise.  This problem is not uncommon when conducting setting standard in a small 
scale or low-stake examination (Wood et al. 2006). The reason that the cut scores obtained from the standard setting 
exercise in this study varied widely probably due to the nature of the subjects. The cut score of relatively easy 
subject such as tissue of body that covers mainly basic anatomy was relatively high. Another possible reason could 
be due to inexperienced and non-content expert judges.  
5. Conclusion 
This study concludes that while the standard setting using the criterion based method is seen as the way to go in 
determining the pass/ fail cut score particularly in professional programmes, the process of standard setting is 
tedious and time consuming. Furthermore, recruiting enough experienced judges to conduct the standard setting 
exercise pose a serious problem. The credibility of any standard setting exercise will be enhanced if the method 
produces standards that are consistent. The appropriate set of standards for an assessment will pass those students 
who are truly competent. So appropriate faculty development training on standard setting procedure is crucial. 
Acknowledgement 
This study was supported by action research grant from Universiti Kebangsaan Malaysia UKM-PTS-006-2009. 
The authors wish to thank the faculty members who were involved in conducting the standard setting. 
References 
Angoff, W. A. (1971). Scales, norms, and equivalent scores. In R. L. Thorndike (Ed.), Educational Measurement (2nd ed., pp. 508–600). 
Washington, DC: American Council on Education. 
Downing SM, Tekian A. & Yudkowsky R. (2009). Procedures for establishing Defensible Absolute Passing Score on Performance Examination 
in Health Profession Education. Teaching and learning in Medicine, 18: 50-57. 
Norcini J. (2003). Setting standard on educational test. Medical Education 37: 464-469. 
Ronald JN, Gerard FD, David S Nancy AO & Robin DP. (1991).  Standard setting plans for the NBME comprehensive part I and part II 
Examination. Academic Medicine. 66: 429-433. 
Searle Judy. (2000). Defining competency – the role of standard setting. Medical Education 34: 363-366. 
Wood TJ, Susan M. Humphrey-Murto  & Geoffrey R. Norman. (2006). Standard Setting in a Small Scale OSCE: A Comparison of the Modified 
Borderline-Group Method and the Borderline Regression Method. Advances in Health Sciences Education 11:115–122 
Zieky, M, Perie, M. A. (2006). Primer on Setting Cut Scores on Tests of Educational Achievement. Educational Testing Service, pp 11-12.  
